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LV. A Difcourfe on the Parallax of the 
Sun. By the Rev. Thomas Hornfby, M. A. 
Savilian Profejfor of Aflronomy in the Uni'^ 
verfity of Oxford, and F. R. S. 

Read Dec, 23, / I ^HE quantity of the Sun's parallax 
'' ^' J[ is of fuch importance both tothe 

theory and pradical part of aftronomy, that every 
method of deterniining it hath been employed by the 
aftronomers of every age. Mr» Flamftecd informs 
us, in the 92d and 96^ numbers of the Philofophi- 
cal Tranfaftions, that from fome obfervations made 
upon the planet Mars, he had found the Sun's paral- 
lax not to exceed 10 feconds 5 and Dr. Halley, in a 
memoir written exprefsly with a view to afccrtain the 
exa<a quantity of it, fuppofes it not to be greater than 



12^' i^ 



When we confider the imperfeft ftate of aftrono- 
my at the time when Mr. Horrox lived, we cannot 
fufficiently admire the wonderful genius of that young 
gentleman, who at the age of 24 could colled fromi 
his own obfervations, that the parallax of the Sun 
did not exceed 1 4 feconds ; while many celebrated 
aftronomers, whofe tables were then in the greateft 
repute, had afligned a parallax of more than two 
minutes to the Sun, which Kepler had fuppofed could 
not be lefs than 59 feconds, and which Hevelius, who 
publiflied the admirable treatife of Mr- Horrox, in- 
titled, Venus in Sole vifa, fixed at 41 feconds* 

Iriii 
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In the year 17 19, Dr. Pound and his nephew, 
that illuftrious aftronoiper, Mr. Bradley, did, when 
Mar§ was in oppofition to the Sun, demonftrate (to 
ufe the words of Dr. Haliey, Phil. Tranf. N""* ^266, 
p. 1 14.) the extreme minutenefs of the Sun's paral- 
lax, and that it was not more than 12^', nor lefs than 
9'^, upon many repeated trials. At the fame time and 
by the fame kind of obfervations Mr. Maraldi deter- 
mined this parallax to be 10 ^ the refult of his ob- 
fervations agreeing exactly with thofe deduced from 
the correfpondent obfervations by Mr. Richer at Cay- 
enne and by Mr. Caffini at Paris in the year 1672. 

The voyage which the Abbe de la Caille undertook, 
to perfe<fl a catalogue of fome of the principal fixt 
ftars, furniflied the aftronomers with the means of 
determining the Sun's parallax by correfponding alti- 
tudes of the planets Mars and Venus, to be obferved 
on each fide of the equator, with all the accuracy of 
which that method is capable The aftronomers 
here in Europe were invited to determine the diftances 
of the planets from particular ftars on ftated days, 
while the Abbe himfelf propofed to make the corref- 
ponding obfervations on the fouthernmoft part of 
Africa at the Cape of Good Hope. By the differences 
of the altitudes of the northern limb of Mars and 
of fuch ftars as were nearly in the fame parallel obr 
ferved op the fame day at the Cape with a fextant of 
6 f. radius ; at Greenwich, by Dr. Bradley with a 
mural quadrant of 8 f. y at Bologna in Italy by M» 
Zanotti with a fimilar inftrument of §(. ; at the Royal 
Obfervatory at Paris by Meflieurs Caffini de Thury 
and Gentil with a moveable quadrant of 6 f. j and in 
Sweden by Meflieurs Wargen tin, Stronmer and 

Schem- 
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Schemmark, with telcfcopes of 7 and 8f. armed with 
micrometers, it was found, when every redudion is 
made, that, according to each obfervation, the dates 
of which are given below, the horizontal parallax of 
the Sun, when at its mean diftance from the earth, 
was as is reprefented in the following table. 
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9*n4 

9»7iS 

11,91* 

9*895 
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Stockholm. 



1751 



Sept. 

0^.4*3 

5 
6 



// 



10,466 
10, 504 
IS, 864 
10, 085 

9» 735 



to, 734 

ZO, 202 



Up( 



1751 



Sept. 
as 

oa. 6 



al. 
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9» 438 

9*715 
9» »34 



io»»35 
I 9»42i 



Hernofaitd. 



Sept,«5 
>7 



By taking a mean of all the obfervatbns, it follows 
that the Sun's mean horizontal parallax is 10^^21 
and if we rejeft the obfervations which differ moft in 
excefs from the reft, the mean will give 9,842 for 
the Sun's mean horizontal parallax. 

Befides thefe 27 determinations, the Abbe de la 
Caille compared 41 obfervations, the mean of which 
is given in the following table. 



mmm 



// 



9* 933 
to, 618 



««» 871 



N*of 
Obf. 



7 
6 



3 
6 

7 



Obfervations. 



The late M. Ca0iiii and M. Maraldt 

Mr, Dclifle — at the Hotel de Clugny 

Father Beraud 

M, M. Garipoy and d*Arquier 

Mf. SabateUi and Father Carcant 

M.Bofe 

Mean of all obferv. according to A* Caille 
Mean of Refults (reje^ng the 2d} 



InHruments. I Places. 



Quadra 
Mur. 
Refr. 
Ditto* 



Quad. 4f. diag. dlv.Tfaple8 



0Par. 



drant z f. rad. iThury 8, 

'. circle a f, TParis f h t 
'. tel. 7 f. Lyons jo. 



Tel. Of 6 and 8 f. 



Wittemberg 



53» 
ozo 

944 

9»93J 
lo 99<| 



Vol. LIII. 



Ppp 



lOyZfO 

9>S7S 

Few 
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Few obfervations of Venus near the inferior con- 
jundiori with the Sun on 0&. 31. 175 1 were made, 
on account of the unfavourable weather here in Eu- 
rope. By an obfervation made at Greenwich on Od. 
25, the mean horizontal parallax was 9^%8i but 
according to the obfervation made at Paris on the fame 
day at the Royal Obfervatory, that parallax was 
11^^,4. On 0&. 27, by an obfervation made at 
Paris, the o'smean horizontal parallax was 9^^8 5; 
but by an obfervation at Bologna on the fame day it 

was found to be io^^4 By the obfervation at 

Paris on Nov. 17, the Sun's mean paralbx was io''^5. 
By a mean of all the obfervations of Venus, the 
Sun's mean parallax is 10^^38 ; and if we rejed 
the Paris obfervation on Od. 25, that parallax is 
10^^ 1 3** 

We fee then that,according to thefe obfervations, the 
Sun's mean horizontal parallax is not lefs than 8^^ 94. 
If we take a mean of the whole, that quantity is 
10,09: But if we reject the obfervations that differ 
moft in c^xcefs, the Sun^s mean horizontal parallax will 
fee found to be 9^^92 a determination in which every 
aftronomer might readily acquiefce, when he con- 
fiders the accuracy of the obfervers and the nice 
agreement of almoft all the obfervations. 

And fuch was the ftate of the Sun's parallax as de- 
duced from the lateft and beft obfervations, when 
the approaching t^anfit of Venus mi 761 engaged 
the ^tention of the curious of all nations. Dr. Hal- 
ky, in Philofophical Tranfadions, N^348, had pro- 
pofed a method of determining the Sun's parallax 

* See the Abbe de la Caille's InttoiuQion to his Epl^merides 
Celeftes from 1 7 65 to 1 7 7 4. 

by 
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by procuring obfervations to be made upon this tranf- 
it in fuch places where the difference of time between 
the ingrefs and egrefs would be the greateft poflible ; 
namely near the mouth of the Ganges, where the Sun 
would be vertical at the middle of the tranfit, and 
at Port-Nelfon in Hudlbn's-Bay, where the planet 
would enter upon the Sun's difk about the time of Sun- 
fet, and leave itfoon after Sun-rifingjfor in the former 
place, fays Dr. Halley, the planet would be equally 
diftant from noon both at ingrefs and egrefs, and the 
apparent motion of Venus upon the Sun would be ac- 
celerated by almoft double the quantity of the horizon* 
tal parallax of Venus from the Sun : becaufe Venus is 
at that time retrograde, and moves in a direftion con- 
trary to that of the eye of an obferver upon the earth's 
furface. Whereas in Hudfon's-Bay, under an oppofite 
meridian, the eye of an obferver will be carried, while 
the Sun feems to move under the pole from fetting to 
riling, in a direftion contrary to the motion of the ob- 
ferver's eye at the Ganges ; that is, in the diredion of 
the planet's retrograde motion from eaft to weft,— From 
thefe confiderations, and fuppofingwithDr* Halley the 
axis of the planet's path to be inclined to the axis of the 
equator in an angle of 2*". i8^ only, the interval between 
the two contaSs would have been i^\ lo^^ longer in 
Hudfon's Bay than at the mouth of the Ganges. 

But upon examination the cafe is found to be fome- 
what different. The axis of the equator on the 6th 
of June 1 76 1 made an angle of 6^ 10^ with the axis 
of die ecliptic on one fide, and the axis of the planet's 
path an angle of S°.^o\io^^ on the other; the 
axis of the planet's path therefore made an angle with 
the equator of I4^ 40^ Io^^ — The planet's latitude 
was 5 4. minutes greater both from obfervation and 

Ppp z the 
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the Dodlor's own tables, than hehad fuppofed in his cal- 
culation made from the Rodolphine tables correfted : 
and therefore the planet's egrefs could not have been 
obferved at Port Nelfon. Having made a coniputa- 
tion for a place in North America fituated 5^. 30'' to 
the v^eft of Greenwich, and in the 60th degree of 
latitude 5 andalfo for a place to the eaft of Ganges, 
and 6^ 30"^ to the eaft of Greenwich in the latitude 
of 22^42^ north, that the places might be nearly 
fituated in the fame circumftances with the mouth of 
the Ganges and Port Nelfon, I find that the interval 
between the two contafts would be but 4^ 56^^ 
longer in America than in the Eaft Indies, fuppofing 
the Sun's parallax I2^^5, and the inclination of 
Venus's path 14°. 40^ to the equator. 

And here perhaps it may not be altogether unnecef- 
iary to enquire how far the miftake which Dr. Hal- 
ley committed, by ufing the diiFerence of the two an- 
gles inftead of their fum, would influence the times 
of the tranfit as feen at Ganges and Port Nelfon. 
For this purpofe I made ufe of the fame elements 
which Dr. Halley has given in his paper, and calcu- 
lated the angle of the vertical with the orbit of Venus 
at the two internal contads at both places, fuppofing 
the orbit to be inclined firft only 2^ 1 8^ to the equa- 
tor, agreably to Dr. Halley 's fuppofition, and alfo 
I4''. 40^ and I found that the duration would be 
•^5^* 13^' longer at Hudfons-Bay than at the Ganges 
upon the firft fuppofition y and 14^ 44^^ if the circles 
be duly inclined to each other ; the difference being 
only 29 feconds. It has already been found by cal- 
culation, fuppofing the latitude of Venus to be about 
9 4- minutes, that the diflference of duration at the 

two places would have been only 4^ 56^^ It ™^y 

fairly 
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fairly therefore be concluded that the tratifpofition of 
the circles contributed very little towards giving fo 
different a refult, the reafon of w^hich need not here 
be mentioned I and Dr. Halley feems to have been 
led into the miftake entirely from fuppofing the lati- 
tude of Venus to be about 4^ o'^ according to the 
tables, which he then ufed, conftruded upon the 
principle that the nodes of that planet were fixed,'— 
Having determined that the difference of duration 
at the two places above mentioned would be 15^ 10^' 
(differing only 3^^^ from the method I ufed which is 
independent of projection) the Do(3:or proceeds to 
fhew, that if Venus had no latitude at the time of 
the middle of the tranfit, the difference would be 
j8'.40-5 and if the planet fliouldpafs 4^.0- to the 
north of the Sun's center, that difference would be 
21^ 40^^ and would become ftill greater, if the 
planet's north latitude ihould be farther increafed. 
And fuch would have been the event, had the mo- 
tion of the nodes been progreflive. But, agreably to 
the principles of univerfal attradion, their motion is 
really retrograde, and this Dr. Halley fays he himfelf 
fufpeded, ut ob nuperas quafdam objevoationes fujpicio 
eji. And therefore it is fomewhat furprifing that he 
did not determine by calculatbn what would have 
been the difference in the whole duration between 
the two places, if Venus Ihould pafs more to the 
fouthwardof the Sun's center, then he had fuppofed. 
He would then immediately have perceived that the 
two ftations were not fo advantageoufly placed, as the 
folution of the problem required. 

Obfervers were therefore to be fent to other places-, 
in order to determine the Sun's parallax agreeably to 
the method propofed by Dr. Halley. The city of 

Toboliki 
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Tobolfki in Siberia is fo fituated, that the Interval be- 
tween the two contafts was perhaps as Ihort as could 
poiTibly be obferved on any part of the earth's fur- 
face; to this place was fent the Abbe Chappe d'Au- 
teroches, one of the French aftronomers. Near Hud- 
fon's Bay and in 60'' of latitude the duration would 
have been 5 nninutes longer, fuppofing the Sun's par- 
allax =1 9^^. At Bencoolen, where it was firft propofed 
to fend Mefs. Mafon and Dixon, the difference 
would have been about 44. minutes. At the ifland 
of Rodrigues, where Mr. Pingre could onlyobferve 
the laft internal contad:, the difference would have 
been about 7 4 minutes. On the fouthern coaft of 
New-Holland, it would have been fomewhat more 
than lo minutes. And in the great Indian Ocean, 
under 1154. of abfolute longitude from the Ifle of 
Ferro and in 57*^ of fouth latitude, where the begin- 
ing of the tranlit would happen foon after Sun-rif- 
ing, and the end juft before Sun-fet, the difference 
would amount to 1 3 4. minutes. The greateil differ- 
ence between the interval of the two internal contafls, 
as determined by aftual obfervation on the 6th of 
June, was 2^49^^ 75, a quantity hardly fufficientto 
determine the Sun's parallax agreeably to the method 
propofed by Dr. Halley. 

I have however made the neceiTary calculations, 
and compared the duration of the tranfit obferved at 
feveral places with the duration as obferved at To- 
bolfki* The parallax refulting from each obfervation 
is contained in the following table, in which the 3d 
column contains the obferved duration, the 4th the 
difference of each obferved duration; the next con- 
tains that difference as deduced by computation upon 
a fuppofition that the Sun's parallax is 9^^ In the 

laft 
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laft column is given the horizontal parallax on the day 
of the tranfit, refulting from a comparifon of the 4th 
and 5th columns. 



PI 



aces, 



Tobolflci 

Cajaneburg 

Tornea^ 

Tornea* 

Upfal 

Upfal 

Upfal 

Hernofand 

Abo 

Stockholm 

Stockholm 

Calcutta 

Madrafs 



Obfervers. 



Abbe Chappe 

Mr.Planmann 

Hellant 

Lagerborn 

Bergman 

Mallet 

Stromer 

Gifter 

Juftander 

Wargentin 

Klingenfiiem 

Magee 

Hifft 



Obfervcd 
duration. 



IDlfFerencaoflD 
lobferv'ddur. 



// 



5 48 53»25 
5 49 54 
5 50 09 
5 50 21 

5 50 26 

5 50 07 
5 50 02 
5 5° 26 

s 50 09 

5 SO 45 
5 SO 42 
5 50 31 
5 51 43 



// 



t 00,75 

13.75 
08,75 

32,75 
«S.75 
51.75 
48, 75 
37> 75 
49.75 



Iffcrcnccbyi 
calculation* i 



// 



00, 88 

05>27 

33*78 
33*78 
33*78 

^5* 76 

20, 68 

34>2ii 

34j^i 
37$ 02 

39» 50 



Sun*s Paral- 
i lax. 

'/ 

8, 980 
10)444 

8, 901 

t 7^ <^77 
t 6, S97 

9>733 
8,4so 

10, 67 s 

10, 389 

9>o67 

9>S77 



Mean of the whole - - - • - - - • - * 
Mean,rejefl:ing 2 obfervations at Upfal and 1 at Tomea-* 



9i333t 
9*579 



The duration at Cajaneburg was the fhorteft ex*- 
cept at Tobolikii with which if we compare the du- 
ration obferved at Madrafs the parallax is 9 '',948: 
and by taking a mean of the parallax deduced from 
a comparifon of the oblervation at Madrafs with 
thofe of Toboliki and Cajaneburg, the parallax 
is9''^762. 

The obfervations at the above places agree as well 
together as can be expe^ed from fuch fmall <Jiffer-. 
ences in the duration, which muft in fome meafure 
be influenced by the neceffary and unavoidable errors 
in obfervation. 



If 
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If the quantity of the fun's diameter, and the leaft 
diftancc of the centers were very exa<Sly known, 
tha Sun's parallax might fafely be determined by 
comparing the duration of the tranlit as obferved at 
different places w*th the duration as fuppofed to be 
feen from the ear h*s center. . According to this me- 
thod, fuppofing tl e leaft diftance of the centers to be 
9^ 29^^^., which is a mean between the Greenwich 
Shirburn and Parii obfervations, and the difference of 
the femidiameters of the Sun and Venusr=:9i6^^4, 
the duration as ot ferved at Tobolfki was more than 
10 minutes fliorte than if feen without parallax; at 
TorneaS at Stock lolm, at Cajaneburg, at Aftracan, 
and indeed in alm( ft every part of Europe and Afia, 
the duration was confiderably ihortcned ; and if a 
number of good obfervations made in feveral of thofe 
parts were procured, the Q^ntity of the Sun's, 
parallax might be well enough afcertained, as th« 
difference in duration for a difference of one fecond 
in the Sun's parallax will be found very confi- 
defable. 

Tho' this method fhould not be praftifed, unlefs 
the neceffary requifites for the computation be known 
with fome degree of precifion, I have ventured to 
compare the durations ^obferved chiefly in the north- 
ern parts of Europe, and fome in Afia, with the du- 
ration, as feen from the earth's center,=:5^ 5 9'. 1 9^^ i o 
mean time, or5 K 59^ 1 6^^, 64 apparent time, and cal- 
culated from the elements above mentioned. 



Places 



[ 477 ] 



Places. 



Obferved duratj-' 
ons. 



TobolfKl - 

Cajaneburg 
I ornea - 
Toriiea^ - 
Abo - - 
Upfal . -. 
Upfal .. - 
Upfal - - 
Hemofand 
Stockholm 
Stockholm 
Calcutta - 
Madrafs - 



// 



S 48 53 25 
5 49 54 
-5 50 09 
5 50 2^ 
S 50 09 
5 50 26 
5 SO 07 
5 SO 02 
5 50 26 

5 50 42 
5 50 45 
5 50 36 

5 51 43 



Duration without 
parallax. 



5 59 16,64 



Difference of 
durations. 



// 



- 



I 



1023,3964,09 
9 22,6457,32 



9 17*64 



Differ. 
for I "of 
parallax. 



Sun's par* 
allaxt 



8 55*6456,83 

9 07,6455,12 

8 50, 64 53, 67 

9 09*6453,67 
9 15*6453,67 
8 50,6453,65 
8 3416453,62 
8 31*6453,62 
8 40,64 53,31 

'7 33* 64'46, 36 



56,83 



// 



9,726 

9*815 
9,636 

9* 425 
9*935 
9, 888 

10, 241 

10, 35^ 
9,890 

9* 579 

9,766 
9*785 



N. B, The 4th column contains the difference be- 
tween the ohferved and calculated duration > in the 
5th is given the difference in the duration for a dif- 
ference of i^^ in the g 's parallax, and the 6th column 
is obtained by dividing the 4th by the 5th. 

The mean of all the refults is 9^^812: and if 
we reject two of the obfervations at Upfal, which dif- 
fer moft in excefs, the Sun's parallax is 9^^724, 
agreeing very nearly with the quantity refulting from 
acomparifon of fome of the obferved durations with 
the fhortefl obferved at Tobolfki and Cajaneburg* 

We may alfo proceed to find the Sun's parallax by 
means of the leaft diftance of the centers as obferved 
in two or more places where the effed of parallax 
was contrary 5 or if the leaft diftance of the centers 
was only determined at one place, it may be found 
by calculation at any other place, where the total du- 
ration was obferved. But in this and the laft cafe the 
elements of calculation are required with fo rigorous 
Vol. LIIL Qqq an 
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exadnefs, that perhaps thefe methods are only to be 
called in to illuftrate and confirm the others. 

Mr. Pingre confined himlelf principally to the de- 
termination of the leaft diftance of the centers. At 
2 1 ^-43^ 1 1^^ he found the diftance between the nearcft 
limbs of Yenus and the Sun to be the greateft 
= 5'-57^^2. or 5^57^^4 when correded by refrac- 
tion. This diftance being fubtracfted from I5^i9''^5 
the difference of the Semidiameters, leaves 9^.22''^i 
for the leaft apparent diftance of the centers. But as 
that obfervation was made rather too late, when the 
diftance of the centers was greater than it ought to 
be, he found by calculation that it fliould be dimi- 
nifhed by o''^22. The true apparent leaft diftance 
of the centers by adtual obfervation was therefore 
9^2I^^88. In order to be more fecure of this re- 
fult, Mr. Pingre compared a large number of ob- 
ferved diftances, both at the beginning and towards 
the middle of the tranfit, with the diftance deter- 
mined by internal contadl, and after excluding every 
doubtful obfervation, he found the leaft apparent 
diftance of the centers to be g\7i^\6g. By com- 
paring this diftance with the diftance deduced from 
the total duration as obferved at any place (the me- 
thod of finding which he has given at large in his 
memoir inferted in the Memoirs of the academy 
of fciences for 17 6 1) and by knowing from calr 
culationwhat influence a parallax of lo^'' for inftance 
would have upon thofe diftances, he found the Sun's 
parallax as in the following table. 



Places 
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I 



Places, 



■MMMMMMmm 



ToboJiki - - - 
Stockholm 
Upfal - - - - 
Cajaneburg 
1 ornea - - - 



Obferved dura- 
tions. 



L.diftanceofjL 
centers from 
the durati- 
ons. 



. diilance 
deduced from 
calculation. 



Sun*s pa- 
rallax* 



S 48 53. 25*9 5i>539 52' 24 



/-•n 



S so 43> 5 
5 50 26 

5 49 54 
S 50 09 



9 54, 85 

9 SSt^"^ 
9 55' 61 

9 5S» 28 



9 5S»83 

9 S5»9S 
9 55.61 
9 56,08 



10, 125 
10,03 

10,23 

10,00 

10,09 



By taking a mean of thefe determinations, we find 
the Sun's parallax to be lo'^^i. In the above calcu- 
lations the Sun's femi-diameter was fuppofed = 
i5'.48^'',5, and that of Venus 29'^ Obfervers, 
fays Mr. Pingre, have found the former to be about 
z'' lefs, and the latter on the contrary half a fecond 
larger, l&y calculating upon the fuppofitlon of a 
dilFerence of 2^^ in the diiference of the lemidiameters 
of the Sun and Venus, the leaft diftance of the cen- 
ters at Tobolfki, Stockholm, Upfal, Tornea°, and Caja- 
neburg, ought to be 3^^, 1 2 lefs, and at Rodrigues 
£^^56 or 2''^,6o, and the Sun's horizontal parallax 
ought alfo to be 0^^,17 lefs. If then this correftion 
be admitted, which is warranted by the beft obfer- 
vations, the Sun's horizontal parallax will be 
9^^92. 

There is ftill another method by which we are 
enabled to determine the Sun's parallax, by compar- 
ing the obfervations made in different places where 
the ejffecft of parallax upon the planet is conliderable 
at the times of the two contads. It was more con- 
venient to make ufe of the 2d internal contaft for 
this purpofe, and the obfervers were very advantage- 
oully ftationed at St. Helena and the Cape of Good 

Ctjq 2 Hope: 
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Hope : for by comparing the obfervations made there 
with thofe at Tornea*", Tobolfki, and in feme of the 
Eaftern parts of Afia, the difference of the times of 
thecontads when reduced to the fame meridian will 
be found to be very confiderable, amounting to more 
than 9-1 minutes at the two firft places above mention- 
ed, and being greater, as the places are farther fitu- 
ated to the North-Eaft. But if this method be ufed, 
it is abfolutely neceifary that the longitudes of the 
places fliould be determined with the utmoft accuracy, 
fince an error of a few feconds would have a conli- 
derable influence upon the refult, and would increafe 
or diminifh the quantity of the Sun's parallax, in pro- 
portion. The unfavourable flate of the heavens at 
the time of the internal contact prevented the Rev. 
Mr. Ma/kelyne from making an obfervation at the 
Ifle of St Helena 5 which is the more to be lamented 
as his obfervation would have confirmed or corrected 
the obfervation at the Cape, if neceifary 5 fince the 
cffedt of parallax at both places would have been 
very nearly the fame. The obfervers at the Cape 
were more fortunate, and differed only 4^^ in their 
obfervation of the internal contadt, — But before we 
proceed to deduce the quantity of the Sun's parallax, 
by comparing as well the obfervation made at Green- 
wich as thofe at other places, with the obfervation at 
the Cape, it will be neceifary to lay before the reader 
the authorities upon which the longitude of each 
place has been determined • 

The longitude of the Cape of Good-Hope was 
not even nearly known till the Abbe de la Caille 
went thither in the year 1751. By a comparifon of 
9 eclipfes of Jupiter's fatellites as well immerfions as 
emerfions obferved at the Cape with the correfpond- 

ing 
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ing obfervations made at Paris, the Cape was found 
by the Abbe de la Caille himfelf to be I^4^I4^^ to 
the Eaft of Paris, or I^•I3^3I''^ to theEaft of Green- 
wich. MefT. Mafon and Dixon obferved niany 
eclipfes of Jupiter's fatellites at the Cape, but the 
weather was not fo favourable here in England. 
However by comparing four obfervations made in Sur- 
ry-Street and one at Greenwich with thofe made at 
the Cape, the difference of longitude at a mean is 
found to be iKi^^.zS^ , which I have ufed in the fol- 
lowing computations. 

The internal contact, as reduced from fiderial to 
apparent time by Mn Mafon, happened at 
21^39^52^^ — But upon examination it will be 
found to have happened later: for whether we make 
ufeof the Sun's mean R. afcenlion from the heft folar 
tables extant, or the Sun's apparent R. afcenlion 
reduced to the meridian of the place as determined 
by actual obfervation on the day of the tranfit, the 
true apparent time of the contadt will be found to have 
happened at 21^39^54 — or at 21^ 39^54^^ 4. if the 
time by the ftar Antares be ufed, whofe fituatidn was 
more favourable to an obferver in 34''. of South lati- 
tude. I Ihall therefore fuppofe the mternal contact to 
have happened B,t 21^. 29^.52^^ by taking a mean of 
the two obfervations *. 

The Royal Obfervatory at Paris was fuppofed by 
Sir Ifaac Newton, in his Principia, to be ()^.zd^ to 
the Eaft of Greenwich- And the editor of Dr. Hal- 

^ Mr. M^fon, before he left England, acknowledged, in a letter 
to me, that he had committed a miftake in his calculation, by 
forgetting to apply to the Sun's place the equation of prseceffion,. 
which on the day of the tranfit amounted to - — I5",6. 

ley's 
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ley's tables has followed that determination, which 
has alfo been generally ufed by the Englifh Aftrono- 
mers. - — The French Aftronomers have till very lately 
imagined the dijfFerence of meridians to be 9^10^^ 
as deduced from a lingle obfervation of an eclipfe of 
Jupiter's firft fatellite made by Mr. Callini when in 
London, with a telefcope of fimilar fize and con- 
ftrud:ion with that ufed at Paris when the lame eclipfe 
was obferved. — In the year 1734 Mr. Maraldipub- 
lilhed a comparifon of 3 3 eclipfes obferved at Green- 
wich by Mr. Flamfteed, and at Paris by the French 
Aftronomers, i9of which are immerfions, and the 
reft emerfions. The longitudes refulting from each 
correfpondent obfervation differ widely from each 
other, the two obfervatories being 11^27''' diftant by 
an immerfion of the 2d fatellite, and only 7^^ 43''^ by 
an emerfion of the firft. But if we take a mean of 
the whole, the difference of longitude will be 9^24'''' ; 
and if we exclude the obfervation of the 2d fatellite 
above mentioned, which muft be very faulty, the dif- 
ference of meridians will be g\2z^\ arefult which in 
all probability is but a very few feconds from the truth. 
It may be obferved that the immerfions all give the 
difference of longitude too great, and almoft all the 
emerfions too little 5 a circumftance owing either to 
the badnefs of the air here in England, or to an in- 
equality in the goodnefs of the telefcopes, or per- 
haps to both ; for whatever was the advantage in ob- 
ferving the immerfions, was ballanced by the emer- 
fions : for which teafon whenever the eclipfes of Ju- 
piter's fatellites are ufed, the longitude fhould, if poffi- 
ble, be deduced both from immerfions and emerfions. 
As the obfervations of tranfits of Mercury maybe 
very ufeful in fettling the longitudes of places which 

are 
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are not far diftant, I have examined the fcveral obfer- 
vations that I can meet with made at Paris, and either 
immediately at Greenwich or in fuch parts of London 
whofe longitude from Greenwich is known within one 
fecond of time. And the refult of fuch comparifons 
is as follows. 

On the 29th of Oftober 1723 Dr. Halley obferved 
the firft interior contad of the limbs of Mercury and 
the Sun at 2^. 42^ 26'^ apparent time at Greenwich. 
The Rev. Mr. Profeffor Bradley obferved the fame 
at 2^42^38^^ at Wanfted in Effex (10'^ to theEaft of 
Greenwich) or at 2*'.42''.28^'' when reduced to the 
meridian of Greenwich. Mr. Graham in Fleetftreet 
obferved the fame at 2^42^1 9^ or at 2^42^44^. 
when reduced to Greenwich. The mean of thefe 
is 2^42^32^^/. In the obfervatory at Paris Mr. 
Maraldi obferved the fame at 2^.51 '.48^'' apparent 
time ', and Mr. Delifle at 2^.51^37 \ but fufpeifts it 
might have been fome few feconds later. I will 
fuppofe it to have happened at 2^ 51^ 43^^ 5^ 
The difference of meridians therefore is 9^.io^^,8, 
If we take a mean of Dr. Halley s and Mr. Bradley's 
obfervations only, the difference of meridians is 

In the year 1736 Dr. Bevis obferved the lafl con- 
tads of the limbs of Mercury and the Sun at 
oh gA^j'^ at Greenwich. The fame was obferved 
at Paris by M. Maraldi and M. Caffini de Thury, and 
at Thury by Mr. Caffini, at 0^.18^ o^^^^^ by a mean 
of the three obfervations. The difference of longi- 
tude theretore is 9^32''^5• 

In the year 1743 the lafl: internal contad of the 
limbs was obferved by Mr. Graham in Fleetftreet at 
1^0^42'^ and by Dr. Bevis at Beaufort-Buildings in 

the 
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the Strand at 1^.0^33^'' : or by a mean of both when 
reduced to the meridian of Greenwich at 1^.1^04^^^ — 
The fame was obferved by the Abb6 de la Cailie, by 
Meff. Maraldij Monnier, and Caflini the fon, at Paris, 
and by Mr. Caflini at Thury : which obfervations, 
when reduced to the meridian of the Royal Obfer- 
vatory, give iKio^^i5^^,5 for the time of the internal 
contad: the difference of meridians is therefore 

9^I2''^5.. By a mean of the obfervations of Mr. 

Graham and Dr. Bevis when reduced to Greenwich, 
the lafl: external contad on the fame day happened 
at 1^2^42^^ and by a mean of the obfervations in 
France the fame happened there at i ^. 1 2^ i o^^ The 
difference of longitude therefore is 9^.28^^ N B. No 
obfervations were made of this tranfit at the Royal 
Obfervatory at Greenwich, on account of clouds. 

In the year 1753 was another tranfit of Mercury, 
when the unfavourable flate of the heavens a few fe- 
conds before the time of the internal conta<5t prevented 
any obfervations from being made at Greenwich, as 
appears from a paper communicated to me by the ex- 
ecutors of the late Dr. Bradley. Both contafts however 
were luckily very well obferved, by Mr. Short, Dr. Bevis 
and Mr. Bird 1 by a mean of whofe obfervations reduced 
to the meridian of Greenwich the internal contait 
happened at 10*^.9^37^^5. The fame contaft was 
obferved by 13 obfervers at Paris, and was found not 
to happen fooner than ioKi8'.36^^ nor later than 
10^19^03^^ But by a mean of all at I0^I8^45^^ 
The difference of meridians therefore is 9^07''^, 5, 
By a mean of the obfervations of Mr. Short, Dr. 
Bevis, Mr. Bird, Mr. Canton, and Mr. SifTon, all re- 
duced to the meridian of Greenwich, the external 

contact 
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cental: hap{)€ned at lo^I2^I7'^5. and at the Royal 
Gbfervatory, by a mean of all the obfervations at Paris, 
at 1 0^,2 1 ^3 3 '^ The difference of longitude therefore 
is 9^1 5''^5. And if we take a mean of thefe 7 re- 
fults, the Royal Obfervatory at Paris will be found to 
be 9^1 7''^ 4. to the Eaft of the Royal Obfervatory at 
Greenwich, a determination very nearly agreeing with 
that mentioned by Sir Ifaac Newton, and which, I 
believe, was deduced from acomparifon of Dr. Hal- 
ky's and Mn Callings obfervations. 

The Abbe de la Caille, in his memoire on the par- 
allax of the Moon, fuppofes the difference of meri- 
dians to be g\if^ thd he has not mentioned from 
what authority he drew that conclufion. I (hall 
therefore fuppofe the difference of meridians to be 
9'. 17^'.-— The laft internal contacSt v^as oWerved at 
Paris by Mr. de la Lande at 20^.28' 25^' or 26''' 5 at 
20^28^26^^ by Father Clouet, and by Mr, Maraldi 
and Mr. Barros feparately at 20*^.28^42 ^ Mr. Pin- 
gre, in a very curious memoire on the Sun's parallax 
already referred to, fuppofes the internal contad to 
have happened at Paris at 20^.28^.38'^ I fhall 
therefore make ufe of the Abbe deia Caille^s obferva- 
tion at 2o^ 28^ 37'' 4. 

The difference of meridians between Paris and 
Stockholm, fays Mr. Wargentin, is 1^.2^51''' or 52'^at 
moft. Mr. de la Lande from a comparifon of 17 
obfervations of the firft fatellitcof Jupiter made from 
1750 to 1759 and communicated to him by Mn 
Wargentin, determines the difference of longitude 
to be l^.3^Io'^ And the Abbe de la Caille, in his 
memoire on the Moon's parallax, fuppofes it to be 
^^•3^- ^ 3^^' ^s thefe two lafl determinations agree fo 

Dearly together, I fhall fuppofe Stockholm to be 

Rrr 1^3' 
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1^3^-io^^to the Eaftof Paris, and i\i2^.2f to the 
Eaft of Greenwich; and the laft internal contaft to 
have happened at 2lK30^09^^5, which is a mean 
between th8 obfervations of Meff. Wargentin and 
Klingenftiern. 

The City of Cajancburgin Sweden is 38^40^^ to 
.he Eaft o/stockhL, .acLding to very lal okm- 
tionsi and therefore Cajaneburg is iK^i\oy^^ to the 
Eaft of Greenwich. The 2d internal contaft hap- 
pened at 22^.7^59''^, when the error in writing down 
the minutes is corrected according to the inftrudion 
given in Philofophical Tranfadlions, for 176 1, p. 23 1 . 
Indeed (fuppofing the longitude of Cajaneburg as 
above fet down to be exad) it is very eafy to prove 
that the error of one minute was made at the egrefs 
rather than at the ingrefs. 

The City of Toboliki in Siberia (according to the 
obfervation of the end of the folar eclipfe on June 3d 
by Mr. Chappe and Mr. Planmann at Cajaneburg and 
calculated by Mr. Pingre) is 2^.42^1 1^^ to the Eaftof 
Cajaneburg 5 and this determination is alfo confirmed 
by Mr. Wargen tin's obfervation of the fame phafe* 
Toboliki therefore is 4^.33^.18''^ to the Eaftof Green- 
wich : and I fuppofe Mr. Chappe to have obferved 
the laft internal contad: at 0^.49^23^^!., without 
making any allowance for the luminous ring which 
appeared round Venus in his telefcope. 

The Obfervatory at Upfal (according to Mr. War- 
gentin in the Philofophical Tranfadions) is i^.i^io^^ 
to the Eaft of Paris, and is therefore 1^10^27^^ to 
the Eaft of Greenwich. By taking a mean of the 
three obfervations made there, the internal contad: 

happened at 2i\2%\ot^^. 

Tornea"* 
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Tornea** has been generally fuppofed to be 
1^.27^30^' to the Eaft of Paris ^ but with this differ- 
ence of meridians, the obfervations at Tornea°, tho* 
made by Mr. Hellant, a very excellent obferver, will 
give a parallax of the Sun much lefs than the other 
obfervations made in high Northern latitudes. In 
order to fettle the longitude of this place, I am of 
opinion that we may have reeourfe with fafety,^ and 
without incurring the charge of reaibning in a circle, 
to the obfervation of the tranfit itfelf j I mean the 
obfervation of the internal contact at the ingrefs. 
Whether we fuppofe the Sun's parallax to be 8^^ or 
10^'', the fir ft internal contad would have happened 
ibonerat Tornea"" than at Stockholm 19^^ or 24^^ As 
the Sun's parallax will readilly be allowed to be more 
than 8^^ I ihall fuppofe the firft internal contact to 
have happened 2 1^' foonci . Tui aea" is therefore 
^^ SS^^ ^^ the Eaft of Stockholm, and confequently 
i^-37^«22^^ to the Eaft of Greenwich. I fhall make 
ufe of Mr. Hellant's obfervation of the internal con- 
tadl at 2I^54^o8^' in preference to that of Mn La- 
gerbom. 

Abo, the capital of Finland, where Mr. Juftander 
obferved the laft internal contaftat 2i*'.45^ 19'^ (when 
a corredion is made in the minutes) is i^. i 1^29^^ to 
the Eaft of Paris, and 1^.28^34^^ to the Eaft of 
Greenwich. 

At Hernofand, which is i^i 1^29^^ to the Eaft of 
Greenwich, I fliall fuppofe the 2d internal contad: 
was obferved at 21^.28^52^^ aspublifhedin the Phi- 
lofophical Tranfadions by Mr. Short from the S wed- 
ifh a<3:s. 

I find the Ifland of Rodrigues by comparing three 
obfervations of eclipfes of Jupiter's fatellites w^ith 

Rrr 2 others 
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Others made in England and at the Cape, to l^ 
4^. 1 2^38^^ to the Eaft of Greenwich: and this deter- 
mination is exa<5Hy confirmed by Mr. Pringre's com- 
parifon of the fame eclipfes. The obfervation of the 
occultation of a fixt ftar gives the longitude 6'' or 7'^ 
greater. In the Phiiofophical Tranfadions, and even 
in the former part of the volume of the Memoirs of 
the Academy of Sciences for 1761, we find the inter- 
nal contact was obferved at Rodrigues at 0^.34^47^''; 
And yet in the memoire on the Sun's parallax it is faid 
to have happened at 0^.36^49^''. Upon comparing 
this latter with the time by the clock, it fliould ieem 
that Mr. Pingre had committed a miftake in fubtrad- 
ing the error of his clock inftead of adding it. But he 
has no where mentioned any reafon for this difference. 

Gottifigen, where the celebrated Mr. Mayer ob- 
ferved the firft internal contad; at 20^.58^26^' 
to the Eaft of Paris is 30^ i&^ or 3/ 33^^ to the Eaft 
of Greenwich. 

The Abbe de la Caille has placed Bologna 36^03^^ 
to the Eaft of Paris : By comparing the obfervations 
of the tranfit of Mercury, I find, by a mean of three 
refults agreeing very nearly together, that Bologna is 
45^ 1 5^^" to the Eaft of Greenwich. Mr. Zanotti ob- 
ferved there the 2d internal contad at 21^04^34'^ 
But as he ufed a refrading telefcope of 24 feet, and 
as two other obfervers with telefcopes of 10 and 22 
feet faw the contaft 24^^ later, I fhall fuppofe it to have 
happened at 21^ 4^ 58^^ 

At Florence, the internal contad was obferved 
with a refledor of more than 4 feet at 2 1^.4'.28''^ by 
Father Ximenes. The longitude of this place is 
34' 48^^ to the Eaft of Paris, according to the table in 
the Connoiffance des Mouvemens Celeftes, or 35^ 5 S^'^ 

according 
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according to the table in theEIemens d'Aftronomie 
by Mr. Caffini* By taking a mean of both, Florence 
is 44^40''^ to the Eaft of Greenwich. 

The longitude of St Peters at Rome is 49^54 
according to the French Aftronomers. The internal 
contad was obferved to happen at 21 ^.09'. 3 6^'. But 
as it is not faid where this obfervation was made, the 
longitude given above will be found to be fomewhat 
inaccurate. 

Obfervations were alfo made at Madrid and Lifbon; 
at the former, the internal contaft happened at 
20^6^56^^ apparent time: and at Lifbon at 
19^44^.26^^ The longitude of Madrid, as given in 
the Philofophical Tranfaftions, is certainly erroneous 1 
being more than a minute and a half too little, if the 
obfervation of the tranfit can be depended upon. 
At Lifbon, the longitude ot the place was not 
determined by Mr. Ciera, who obferved the tranfit, 
when Mr. Fingre, from whom I have taken the ob- 
fervation, left it in his way from Rodrigues. From 
the befl accounts that I can colled, particularly 
from the 385th number of the Fhilofophicar Tranf- 
adions, and from an account of fome obfervations 
by Mr. Short, Lifbon is about i^b^zt^^ to the Wefl 
of Greenwich. 

Now in order to deduce the Sun's parallax from 
the obfervations related above, I proceeded in the fol- 
lowing manner. Having fubtracfted the difference 
of longitude between Greenwich and the Cape 
=1^13^28''^ from 21^.39^52'''' the mean of the ob- 
ferved times at the Cape, and compared the remainder 
with the obferved time at Greenwich, I find that the 
internal contad was obferved 7^24^^ later at the Cape 
I thsn 
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than at Greenwich, on account of parallax. I them 
calculated what would be the efFed of parallax at each 
place, fuppofing the Sun's parallax to be pfeconds; 
and found that the time of the internal contad would 
be accelerated 1^16^^,63 at Greenwich, and retarded 
6^31^09 at the Cape: the whole efFea of parallax 
therefore 157^47^^72. But the diiFerence in time, 
as found by obfervation, is only 7^,24^^ : and there- 
fore the difference by calculation is to the diiFer- 
ence by obfervarion, as the aflumed parallax is to the 
true parallax on the day of the tranfit, which by this 
obfervation is 8^^543* The parallax refulting from 
each obfervation will be found in the following table, 
which will be fufficiently explained by the foregoing 
example. 



Places. 



CMlated times. 



Greenwich — -, ^ • - . 

Paris — - - 

Stockholm ^ - - 

Upfal — 

Cajaneburg -- 

Tobolfki ------- 

Tornea - - 

Abo 

Hernofand > - 

Rodrigues - ~ - - — 

Gottingen — ^ - 

Bologna — ^ - - 

Florence - — - 

Rome -----.-- 



Difference oflSun's par« 
obferved timt allax. 



■■ 



7 47.72 

7 28, 40 

8 53> 72 

9 01, 83 

9 42> 3° 
10 29, 06 

9 48. 95 
9 II, 16 

9 21, 17 

3 19' 7212 13 

7 54.367 31 

7 OT,} •?! 6 41 

6 57, 796 36 
6 45, 166 4. 



/ // 
7 24 

7 03. 

8 41, 

8 45 

9 32 

10 18, 

9 38 

8 59 

9 01 



5 
5 



mmm 
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8> 543 
8,494 

8,712 

8, 727 

o, 041 

8, 848 
8, 832 
8, 801 
8, 676 

5' 993 

8. 525 

S>53^ 
H, 907 

Such 
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Such IS the refult of a comparifon of the beft ob- 
fervations made in places whole longitudes are as ac- 
curately afcertained as the prefent ftate of Aftronomy 
will permit: by a mean of the whole, rejecting only 
the obfervation at Rodrigaes, the Snn*s pp^rallax on 
the day of the tranfit is 8 ^692. — ^ I have excluded 
the comparifon of the obfervation at Rodrig les, be- 
caufe the parallax refulting from it differs fo confider- 
ably from the reft. If we fuppofe the internal con- 
ta<ft to have really happened one minute fooner, 
through a miftake in writing down the obfervation, 
the parallax will then be 8 ^697. 

This obfervation made at Rodrigue?, fuppofmg it 
exadl, will furnifti another term wherewith to corn- 
pare the feveral obfervations made in Europe. The 
Sun's parallax refulting from cadi ubicrvation may be 
feen in the following table. 



Places. 



Greenwich - - - 

Paris - - - • 

Stockholm - - 

Upfal - - ^ • 
Cajaneburg 

Tobolfki - - - 

Tornea® - - - 

Abo . - . • 
Hernofand 
Gottingen - 

Bologna - - - 

Florence - - - 
Cape of Good Hope 



Difference 

of calculated 

times. 



4 28, 00 5 

4 8) 98 4 

5 39^eo6 

5 42>ii 6 

6 22,587 

7 09, 34 8 
6 29,237 

5 51.466 

6 01, 4.5 6 

4 34v64S 
3 43>59 4 
3 38, 07 4 

3 J9>72[^ 



Difference 
of obferv*d 
times. 



// 



II 

50^5 
28,5 

32 
19 

0Sv5 

47 

49 
18 

33 
23 
^3 



Sun*s par- 
allax. 



io^ 444 
10,50c 

lOr3H 

10,312 
10,327 

10, 177 
10, 289 
10,422 

10,183 

10,421 
10,787 

10, 854 
5> 993! 



Difference 
ofobferved 
times. 



+ 
3 

> 

■■) 

7 

6 

5 
5 

4- 

3 
3 
3 



II 

50,5 



Sun's 
parallar. 



y/ 



8, 429 
, 8, 332 

28, 5i8, 72t 

3^ 18,734 
19 8,915 

05.5:8,919 
25 18,902 

47 {8,886 

49 8, 6go 

18 8,454 

33 8,372 

^3 8,449 
»3 18,697 



The 
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The mean of the whole, rejeding the comparllba 
of the Cape, is 10^^419^ fuppofingthe internal con- 
taft to have happened at 0^.36^49''^ But if a mif- 
take of one minute was really committed, the 3d 
column will receive a confiderable alteration and the 
parallax refulting from each obfervation will be re- 
prefented in the laft: column, the mean of which is 
8^^ 654, agreeing as nearly as poffible with the paral- 
lax refulting from all the beft obfervations compared 
with the Cape. 

Mr. Pingre finding the parallax refulting from his 
own obfervation to differ fo widely from that deduced 
from the Cape, and that both obfervations might be 
made to agree by fuppofing an error of one minute 
in the obfervation at Rodrigues, has examined every 
Iburce of error that might be eommitted ; and upon 
the whole fees reafon to prefer his own obfervation to 
that of Mr. Mafon, not becaufe he could find no mifiake 
in his own^ but becaufe he has proved that no mifiake 
could pojjihly be committed. His obfervation indeed is 
in fome meafure confirmed by comparing all the ob- 
fervations with that at Lifbon : from which compa- 
rifon if the longitude above laid down may be de- 
pended upon, the Sun's parallax is fome what more 
thaniofeconds. 

The feveral obfervations, that have been compared 
with the obfervations both of the Cape and Rodri- 
gues, may alfo be compared together; and by com- 
bining fome of them, we may obtain different re- 
fults, upon which we may more or lefs depend, as 
the differences betweeii the obferved times are greater 

or lefs. ^, 

Places 
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Places compared. 



Tobollki and Greenwich - - - 
Tobolflci and Paris -*---- 
Tobollki and Gottingen - - - 
Tobolfki and Stockholm - - - 
Tobolfki and Upfal - - - - 
Tobolfki and Bologna - - - - 
Tobolfki and Florence - - - - 
Stockholm and Greenwich - 
Stockholm and Paris - - - * 
Stockholm and Bologna - - - 
Stockholm and Florence . - - 
Tornea*^ and Gottingen - - - 
Tornea*^ and Paris ..... 
Tornea° and Greenwich ... 
Cajaneburg and Greenwich 
Cajaneburg and Paris - . - . 
Cajaneburg and Gottingen 
Cajaneburg and Florence - - - 
Cajaneburg and Bologna - - - 
Upfal and Paris - - - - - 
Upfal and Greenwich - - . ^ 
Hernofand and Paris - - - • 
Hernofand and Greenwich 
Hernofand and Bologna - - - 
Hernofand and Florence - - - 
Abo and Paris -.---- 
Abo and Greenwich - - - . 
Abo and Bologna ..... 
Abo and Florence ..... 
Tornea° and Bologna - - - . 
Tornea*^ and Florence ... - 
Greenwich and Paris .... 



Dificreace (Difference ISun's par- 



of calculated 
times, 

\U 34 
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30,02 

5S.4I 

Ov93 

54>S9 
20,25 

54» 58|^ 
1 3, 6c 

47' 94 
44^5 J 
38*99 
33*13 
145 1 J 

52*47 

33* 45 
17,86 

23*38 
42, 46 

23,44 

07*85 

13*37 

45* ^4 
51,16 

19,024 



of obfcrv*d allax, 
times* 

// // 

54*5 9^734 

^s 9*736 

A7y 5 9> 744 
37,0 9,663 

33*5 9*646 

37^5 9*513 

42,5 9*525 

17*5 9*824 

38,0 9,797 

00,5 9,396 

05*5 9*340 

07 9*974 
34*5 9*914 
14 9*948 

08 10,054 
28,5 10,003 

01 10, c88 

56 9* 628 
51 91679 
41,5 9,808 
21 95836 
57,5 9,402 

37 9* 342 
20 9, 139 

25 9,101 

55*5 « 0,145 
33 10,031 
18 9,714 

23 9* 649 

57 9*617 

02 9, 569 

20, 51 9, 700 
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The mean of the whole is 9^^, 695, 
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// 



It has been fliewn that the parallax refult-1 

ing from the total durations ^ is J ^^ ^^^ 

— from a comparifon of the obfervation at! 
Madrafs with thofe of Tobol£ki and Ca- > 9,763 
janeburg is — . > - ■ J 

« — from a comparifon of the obferved, withj 

a calculated, duration without parallax, is j y^ / ^ 
« — from the lead diftance of the centers — 9, 920 

— from the obfervations combined together is 9, 695 



It can hardly be fuppofed that as fuch different me- 
thods give a parallax of the Sun on the day cf the 
tranfit equal to 9''5736, that this parallax fliould yet 
be only 8,692 as deduced from a comparifon of the 
obfervations with the Cape, while the fame obferva- 
tions compared with thofe of Rodrigues and Lillbon 
fhew that the parallax exceeds 10 feconds. Let us 
therefore fuppofe that the obfervers at the Cape have 
fet down their obfervation one minute too foon, tho* 
it muft be confeffed that the time of the duration at 
the egrefs cannot warrant fuch a corredion, and that 
the time of the internal contaft fhould have been ob- 
ferved at 2 1^40^52^^ 5 the parallax, by taking a mean, 
will then be 9^^732, exadly agreeing with a mean 
of all the other determinations. And in this Quan- 
tity of the Sun s parallax we muft either acquiefce, or 
remain as ignorant of the true quantity of it as wc 
we were before, till we can have recourfe to the next 
tranfit on June 3d 1769, when the planet Venus will 
again pafs over the Suns di£k, having fomething 

more 
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more than lo minutes of North latitude ; and will 
be fo favourably circumftanced, that, if the errors 
in obferving each contadl do not exceed 4^^ or ^^\ 
the quantity of the Sun's parallax may be deter- 
mined within lefs than ^-i-o-^^ P^^^ of the whole : 
as the total duration, or the interval between the two 
internal contacts, will be found to be about 1 8 mi- 
nutes longer at Tornea° than at Mexico. But the 
feveral circumftances of that tranfit muft be the fub- 
jed of a future paper. Let it fuffice at prefent to ob- 
ferve that it will in part be vilible to the inhabitants 
of this ifland, as Venus will be feen wholly entered 
upon the Sun's difk more than half an hour before 
the time of fun-fet at Greenwich. 
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